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A simple and new technique was developed to ensure intimate contact of film with whole-body sections mounted on glass slides. Mice were injected with 125I-labeled insulin intravenousely.
Whole-body frozen sections were prepared using adhesive tape along with a piece of dry paper and transferred to cold glass slides coated with egg albumin and glycerin. After freeze drying, a slide-mounted section was placed in a plastic bag, and brought into contact with the film. The bag was subsequently evacuated and sealed by a vacuum sealer. By this method, film maximum contact could be maintained with the section during exposure. Following development of the film, the section was stained and used for histological identification of tissues in the autoradiograph.
A method for preparing whole-body sections for autoradiography and staining was previously reported (6) , and is essentially the same as that developed by Kawamoto and Shimizu (3) who used adhesive tape with dry paper in place of cellulose backed (7) and cotton backed (10, 11) adhesive tape. These methods make possible the mounting of whole-body cryo-sections on the glass slides. The sections are pressed against X-ray films and stored for several days or weeks. To ensure that contact is even and uniform, the section and film are exposed in a press at slight pressure, generally using standard X-ray cassettes. However, in some cases, there is uneven contact between the section and film.
In this paper, a simple and new method for autoradiography of whole-body sections mounted on glass slides is described.
MATERIALS AND METHODS
Animals: Adult male mice of the ICR strain, weighing approximately 25 g, were fasted overnight with free access to water. Labeled compound: Porcine, 125I-TyrA24insulin (specific activity 81.4 TBq/mmol) purchased from New England Nuclear, Boston, MA, USA was used as the tracer for whole-body autoradiography and dissolved in Ringer's solution (462.5 kBq/ml). Sectioning: Radioactive insulin (185 kBq) was injected into the tail vein followed by immediately anaesthetizing the animals by intraperitoneal injection of sgdium pentobarbital. Three min later, the mice were purfused with Ringer's solution for 1 min through the left ventricle. The incised region for perfusion was then covered with 3% carboxymethyl cellulose (CMC) frozen by dry-ice powder, and the entire body of an animal was frozen in a mixture of dry-ice and acetone. The frozen animal was wiped with tissue paper, painted with 3% CMC, mounted on microtome stage with 6% CMC, and frozen by dry-ice snow. It was then placed on a microtome in a cryostat (LKB-2250, Sweden) adjusted at -20°C.
Frozen whole-body sagittal sections (20 pm thick) of the mouse were prepared and mounted on cold glass slides previously coated with egg albumin and a glycerine mixture according to the methods of Shimono et al. (6) . The sections were freeze-dried in the cryostat and brought to room temperature in a desiccator containing silica gel. Whole-body autoradiography: Each slide-mounted dry section to be brought into contact with film (Konica Macroautoradiograph Film, 3H type, Konica Corporation, Japan) was placed in a plastic bag made of nylon and polyethylene (Polyflex sealing bag, KN type, Asahi Kasei Co., Japan) and the film was placed over the section. The bag was subsequently evacuated ( -500 mmHg) for 10 sec and sealed by a vacuum sealer (SQ-202, Sharp Electric Co., Japan), causing the film and section to be in close contact (Figs. 1 and 2). Each specimen thus prepared was stored in a light-tight box for 5 days in a refrigerator at 4°C. A lead plate (1 mm thick) sandwiched between two plastic plates was placed between specimens to prevent any increase in background due to radiaton from adjacent 125I-labeled sections. After exposure, the bag was opened and the film removed from the section. The film was developed for 4 min at 20°C with Rendol (Fuji Film Co., Japan) and fixed with Super Fuji Fix (Fuji Film). Each section on a slide was fixed with 70% ethanol and stained with hematoxylin and eosin and subsequently all sections were dehydrated in the usual manner and mounted with synthetic resin (6).
RESULTS
A whole-body autoradiograph of an adult mouse 3 min after the intravenous injection of 125I-insulin and the corresponding section stained with hematoxylin and eosin following autoradiography are shown in Figure 3 . The autoradiograph is quite sharp in focus with very low background. It is thus evident that contact of the film with the section is well maintained during exposure by evacuation. Figure 4 shows the abdominal portion of Figure 3 at higher magnification. histological preparations corresponding to the autoradiograph are required since tissues can only be distinguished by film blacking in the autoradiograph. Histochemical staining of whole-body sections is also important for qualitative analysis of radioactive substances containing the label (4). Farebrother and Woods (2) and Curtis et al. (1) described that a wholebody section adhering to cellulose tape could be stained and mounted on glass slides. These methods, however, use high grade alcohol and water. Alcohol causes the adhesive and tape to separate, and water makes the cellulose tape become foggy. These problems arise from using sections adhering to the cellulose tape, and are eliminated by transferring a whole-body section from the adhesive tape to glass slide as described by Watanabe et al. (10, 11) . However, the use of an organic solvent, such as xylene, to remove the adhesive tape makes the sections unsuitable for certain histochemical studies. Shimono et al. (6) and Kawamoto and Shimizu (3) developed methods useful for autoradiography and histochemical staining with adhesive tape and dry paper. When a whole-body section, mounted on a glass slide prepared by the method of Shimono et al., was used for autoradiography as the first step and then stained as required, the histological preparation obtained was completely identical with the autoradiograph (4). As described before, however, it is very difficult to maintain firm contact between the film and section during autoradiographic exposure. In the case of a section adhering to adhesive tape, maximum contact is possible in a press at slight pressure. Usually, thin paper or latex foam is inserted between the film and lid of a standard X-ray cassette (1) . Since the cassette is not designed for autoradiography, the pressure is too low and uneven to allow for adequate contact. We, therefore, used aluminum plates (5 mm thick) screwed down in place of a cassette (8) . But even in this manner, it is still difficult to obtain even and uniform contact. Too strong pressure causes the glass slide to break and/or background to increase (5) . These problems were solved using the vacuum sealer with a plastic bag. The present method of film contact with the section mounted on glass slide is quite simple.
The present method has further advantages. Non-screen X-ray films are generally used as the recording medium in whole-body autoradiography.
The surface of the films is protected by an anti-abrasive coat of gelatin, and thin polyester film is inserted between the film and section to prevent sticking of the adhesive tape to the film. If the adhesive tape should stick to the film, severe background due to static electricity will result on removing the tape from the film. Radiation from 14C and most other beta emitters can pass through the coat and polyester film. However, (3-particles from 3H and Auger electron from 1251 cannot pass through these layers, and thus the section should directly contact the film which has no anti-scratch layer such as Ultrofilm (LKB, Sweden) or Konica Macroautoradiograph Film (Konica Corporation, Japan Figure 3 (a) and corresponding section (b). X 8.6 K: kidney, L: liver, ly: lymph nod, P: pancreas, S1: non-glandular part of the stomach, S2: glandular part of stomach, SP: spleen.
FIG. 4. Enlarged autoradiograph of abdominal portion of

